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105. Boltzinann's Investigation. We may now following r ie methods of SoUemann construct a Carnot's cycle for the ether'.>r "ether engine" as follows:
Let KG be a perfectly reflecting tube containing a perfectly reflecting piston C, and devoid of matter, A a hotter and B a colder radiating body.
(1)  The  piston  being  at the end K, let it be placed in contact with  A,  and  let  the piston move outwards slowly,
the space  behind absorbing radiation from A and work  being done by the radiation pressure.
(2)  Let the body A be removed and the end K closed to further radiation.     Let  the   piston   move   outwards   until  the  intensity  of radiation has  diminished till it is   exactly  in   equilibrium  with  that emitted by B.
(3)  Let   the body B  be placed   at   the   end K and  the plug C pushed in until it is  in  contact with B, the whole  radiation  inside the tube being absorbed by B.
(4)  Let the body A be substituted for B.
By applying the laws of thermodynamics to this cycle Boltz-mann obtained an important relation connecting the energy of radiation per unit volume, the radiation pressure, and the temperature of the radiating body.
Suppose when the temperature of the radiating body is T, that the energy of radiation per unit volume in the ether, when equilibrium has been established is ^, and the radiation pressure is f.
Let T19 T% be the temperatures of the source and refrigerator, vly v2 the volumes of the space enclosed by C at the beginning and end of the second process which is an adiabatic transformation.
The energy received by the medium in the first step is ^^ and the work done in expansion is f^. Hence the total heat received from A is (/J_ -f i/j^v^                                                                      vz
In the second step the work of expansion is equal to I fdv and is equal to the loss of radiant energy iff^v^ — ^Oty>.            *i
In the third stage the work of compression is /^2 and the total heat received by B is (/2 + t//2) v2.
The principle of conservation of energy applied to the second process thus gives
(106)                                ^v
- Jfdv.he electromagnetic theory of light. We may regard this result as a first step towards proving that it is impossible to restore lost availability by means of the ether. g) of the point (x, y, &) by six relations of the forms
